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(57) Abstract 




PROBLEM TO BE SOLVED: To 




provide a clock recovery circuit that 





suppresses timing jitter in a 
recovered clock. 

SOLUTION: A driver 5 and a 
receiver 10 respectively supply 
serial data having a regular bit 
pattern such as a clock, which 
includes 1's and 2's alternately with 
each other during an ac(justment 
period and supply a data signal 
(ID ATA) on the basis of serial data 
having an arbitrary bit pattern during 
a transfer period following the 
adjustment period. A duty factor 
controtleKDFC) 20 adjusts a data 
transition characteristic of the 
driver or the receiver so that the 
duty factoKDF) of the data signal 
supplied from the receiver 10 is 
equal to 50% in the adjustment 
period and stores the adjusted data. 
A clock recovery unit(CRU) 1 5 
recovers a ciock(CK) synchronized 
with the data signal, which is 
supplied from the receiver 10 in the 
transmission period and is based on 
the adjusted transition 
characteristic, from the data signal. 
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(57) [^*^] 

hi^'JT;^^y'-^kC^tl^tl^^<y'-^m^ (IDA 

TA) *#t^-r5o 7^3.— :7r:^'^$'=3> hn — ^ 
(DFC) 2 0li:, WmMm\C'!li6\^X ^ \yi^-y<10fi^ 
hWi^^rifzf—'^it^(7:)y^=i.—'r^-7r^^ (DF) 

-/rJ' y ;^;/-<i;rLn:y h (CRU) 1 5 ("i, 1 0 

<f-^m^\cnm\^tLpvi>y^ (ck) ^si^y^-i^^ 
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^^'r^fz,^(Di^ny^ ^) :fy^<^) =i^=Ly Vti:m^fz.:L 

ir^i^rjy^ y ;^/<y IhisSo 

[li*3S 5 1 It*:® 1 ffitfecD^ n 5/ ^ y ;;^7>'< y lElKfc 

tu IBillS:m¥l5 ^ ;t 7t i6 c^f^SlHl ^ffi X :i ^ 
«r?#m^-t"^:^^ny^ y y IHIK, 



^k^-^irhwm^ XI y ^ <Dm^^y — ^^\^\^s d^oS 
7 — $ (c/^; i: /cT^'^ — 7" :7 r :^ ^ =^ 

l^ttJL. ;0^o^I^mB^^-{cj^;i:TStjlE||lO^-^- 
mjfSx — \t^(r>^^<D ^ y i>{cMir ^ viy^<D 

mt-r^^r^y^ V :^y<V=^=-y ho 
m^^mS] m^m7mm(Oii:^uy^ V:^^'^V=^:=^y 

[ff*^9l m^m7^m<0^viy^V:^y<V^:=^y 

ho 

liS-f 5 fc J?) 3 Ottffi Jt <bSrHtc«;t;trtS: 
Ifi*Jl 1 1 1 1 0 iStt^^:^ n 5/ ^ y :^^< D ^ 
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:^yV\^m^X. 

mum 1 cDii^iH]sst7)3i®a(?5¥^fcJtflfjfEx-^m-^ 

^m^-^-^x\^iiir^m2(om^m^t. 

mum 2 (7:)ii5Bi[ElSgOSffifl:(7)^^ff tttulE:^ n :y 

ai® $ tB:^J -r-S B 4 <^il®lHlK ^ t--ti ;t 7t ;i t 

[0 0 O 1 1 
[0 0 O 2l 

v^^<Dts,m] IEEE1394. b m^^a^^. ybmm 

[0003] t^^viy^V :^y< V &m<o I ^(D^i^^mm^K 
D. H. Wolaver, "Phase-Locked LoopCircuit Design'^i Se 
ction 10-2, pp. 213-216, Prentice Hail (1991) (C:^^ 
;h.rV^6o :L(DmX\^. 'f-i^m'^(Dm^^NRZ (no 
n-return-to-zero) :^^hRZ (return-to-zero) ^^ISI 
Lfc5X-> RZf-'^it-^^^bPLL (phase- locked 1 
oop) «rffiV>T:^n:y:^^^H:*i-6J:5(-UTV^§o 

[0 0 04] 

lx-^mPicoS^1»t?&5o tZ^biiK nulls*!* 
^mM&m^(D:^:^::^ — {::immLX. fe^v^ilTT^n-fe-^^. 

[0 0 0 5] ±iefie5E0iJ(Cj:tttf. PLLOtt^ 

[0 0 0 6] ;$:|^0J(7)mic^ §6^)11. :?'n5/>:^ y;^/^y 



[0 0 0 7] *^0JO^2C7)06^3(1. 
[0008] 

[IIS4r«?*-r^)^c26cD^®] ±IB«l(7)ie^^it^-r 
7^— iJ^fS-^tof'^— -f'-r :7r r^'tJ^ (DF) :d^5 0% 

[0009] ^W^\z.Wm^^ t > :^mm(0^ uy^V 
mi(Dmmi^:inmRm^j:\^^yh^<^->' 

m^^\^xm^\%^^t^hWi^^f\^tL^-df\%^\:Lwm 

[0 0 10] ^fc. ±IE||2cDg6^^ig^-r-5 3tJ^). 

5^ - v^/K y^Sbf^ o ife co«^?H55^ ^ ^ 

rtbb(^«riclf|5:»S:>r>';5'--y->^ibfP$*^Srir 

[0011] ^m^<D^ n :y ^ y 

v)=^y iy(o\i^'rtit^—:fj\^n-ir^mui^ "^y^ (om^^ 

v?7K>7^^©Jt«i1-^^cJ6fomi^ii+itbt$?S§^> 
«:^ffit. mi(^:)ms):be?§f{cj:ii)^^ttl^tLfc^a:^@:^^ 
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[00 12] 

immorMi&<omm] UT. ieeei 3 9 4. bm^ 
[0013] (mi (ommwm) m i ^^m(Dm i 

(CRU) 1 5RX/y'='^—'r^y7^ ^^>h^ — ^ 
(DFC) 2 0^-^ti-€;h.ffi;iTV>5o h*y^y<5n^ 

^^btifciyvr^i^y'-^ (DATA) i^cm-^Kmrny" 
— ^ (datah-Zdata-) it^-^ 

^m-r^o i^i^-^^ioi^. m^iM(om^m:^^hmW} 

\^fz.i^iyif;vaL:y h^y'—^m^^At}^—^ ( I D AT 
A) m^tl^xm^ir^o Ztib h^y-fy<5Rl/uiy- 

-^^ioi:i. mitmm^^ri:m:^\'i^^^yi^(D^o^j^i to 

ti^^< I DATAft-g-«r«i^-r^fci?)COaiSm^©* 
«^-r6o DFC2 Oli, |^S^P^{CjoV^-C I DATA 

ATA{S#ODF;65 5 0%{C^L</.t'5J:9l-. 

*i^^^^*^'5y^'i60^>' hn — ^T^fe^o DCONT 
I DATAm-^ODF:3i^-^ttS/^g;^JClj^:CfcDF 

=Ji^ hn— ^wt-^-efeSo cRuisj^. eilwratcjo 

V^T I DATAft-^tcfHl^Lrc^ n ^^^CKSrS^t*^ 

[0014] m2a, mi ^<od f c 2 o (omMm^m 

*^L-CV^eo El2(DDFC 2 OJ^, iK^lBlK3 0<b^ 
A/D^'V'^^— ^ (ADC) 40<ir. ;^-t' :y ^ 4 1 <h ^ 
^i;tTV^a, ^5>[p]K3 0<^. I DATAm-^cODF^ 
^--^^f r-^Hi/Sm^liiJ^I-r^J: DAT 

A(t^Sr©^^r^ybi?><^iHiK-rfoor. «i&r/S2<D 

HJifcaiai, 34^. PMOSx^^ ^/^3 2 NMO 
S;^'< :y^3 5 i:. ^^-Y-^^^v/^ 3 6 ^ T^tg^^tlTV^ 
6o PMOS;^-f :y^3 2^U^NMOS:?^-<:y^3 
#/?(Dy-M:3:. I DATAfg-^^rSJtffil^o ^-^^^^^ 
^ 3 6(^-$m> H^y- K3 3{cS^$tlTV>5o r 
K3 3li:. B 1 (OmMMS liS^t>*PMO S;^ 

^/f-3 2 ^:^hLTmjgmi3E(c:. ^ 2 (^^m^sai 3 4 ^t>* 

$tlX\^^o ADC4 0{:i. #fiimiEVREF^^ttffil 
j^y- K3 3comJE{-JS;Cf:ix>f t^iJ'/Wt-^^DCON 

(PRE) m#{cij;^Lrr^c^r.<hr% a^y-K3 

3 (^)®JE4r#R^«iE V R E F iC^Mitir^o 



[0 0 15] m2<Dmm^xti\'£, mttrnm^^^^^xi 

f"3 2^^ur^a:5>y- K3 3{cgKni^ti^m^^ft<J::. a 

^J:9{-, ADC4 0;65a^y— K3 3co«/£S:^^:^ 
ro^^iJ'c^^^^JCiS^CfcDCONT^t-i-?: K7>r 

>''<5XI:ii/v'--^^l 0--:7^— hv^:y ij^-f i:-C% I 
DATAjf-^cODF^S 0%[zm\^<'r^ ^ tii-X^ 

[0 0 16] f^^^ DF C 2 0{C4oV>-C. a^>Ifi]SS3 0 
bXl^x^iy-^^^X Oicy^- h^y<y ^ :5mm. m 

[0017] msn. mi ^<dd f c 2 o <Dm(o^^m 

iS;0^J^^Lrv^5o BISODFC 2 0l"i, @®[eI5S4 5 
^SIe1SS5 0i:^ffi;trv^^o 3ljg[iISS4 5 I 

D A T A^t -g-(c*f L -c 1 ^- ra Ricoa® sr ^-r -5 il® 

X-:^' (DDATA) ft^Sr^^t-^ T^cfeCDlElKrfco 

m:^\^CRV 1 5^(DmBEmm^m^ (VCO) 

K5 0l^. I DATAft-^-hDDATAfS-S-^^^^SI&O 
f^Si^^^^tCJSCfcft-^SrDCONTm-^^ LTttl;^ 

R</-h5 1<l:. NANDm^^^^^-r-SNANDy— 

h 5 2 txm^^ti^. 

[0 0 1 8] Il]4i^. 3^S^r^{C:Jb-tt^ I DATAft-B- 
(DDF:^^5 0%<t '9/>$V.^:^'&CO|2]3tODF C 2 0 <^i!j 
j-^^r^L-CV^^o E]4(vlJ:n(i\ I DAT Aft -^(^HU 
-^/w^FiKB^K;^^ iT^-^rapST b J: I9M< /J^orv^§o 

DDATA>ft-^{^, I DATAff-^^: 1-7^— ^r^PlTb 
fcltii^$^7tm-^Tfo^o tfc;65oT. I DAT Ait 

^-RriDD AT Am^-t^ t hii^^L u-</u^7jk'rmmi^^h 

IP. ^^^K{ctiORfi-i-;dSL V--</w^/i;^o rcoOR 
it^l^. K^-f^^5Xl^l/iy— /^l 0{C I DATAfg# 

[0 0 19] m^n. mmmmiiC^ii^ i datam-^ 

(ODFt^b 0%Ji9i^tf\f^^3'^<om3(ODF C 2 0 <DW} 
it^:^LTVN5o El5{c:j:nii\ I D AT Aft^COHl/ 

DDATAit-^li, I DATA-lt^^ iT^-i^'FBlPSTb 
/cJl-iiSS-^y^m-^-efceo L:rc;«)SoT. IDATAft 
^^t>'D DAT A<t#;65 t> (CH Iz-^/U-^^f ^PflT^^^fc 
t). ^^Mmiia'±NANDm^'t^LU^JUt^j:^o wCO 
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[0 0 2 0] El 1^5it>*ia3 0«^{Cj:m^. )^±,(D^o 
iCLTlSfi^F^fC:fott'5 lUAT Am^(DD¥f)^b 0% 

[00 2 11 (m2<ommmm) men. ^%m(om2 

^t3.j=:-/ hilUv'— 1 0. CRU 1 5^t/DF C 2 0 
a Sr-^tb^'tHS;trv>5o El 1 <^?«J5K<?:S>i5.«l^. SB 
MS^r^^C1^3V^TDF C 2 0 a DATAft-^tC^i"^ 

[0 0 2 2] ISl 6cO«^{ciJ;n{i. I^M^r^cT;) I DAT 
Am^-icMi-^n^^ n :y CKO{itg^^-;dMSM^ 
tl5 J; 5tC K^-f'^-^SXIiV'i^-^^l ocD'f—^m^^ 
i-e. I DATAm#<ODF|^SSri^^ 

[0 0 2 3] (^3 (Dmmmm) m ? i^, ^m^<Dm 3 

V^5o 0 7 (c^tyhS^t^^S' l/^/-— y^lOl 

CRu 1 0 2 <> ^^i^rv^6p 1 0 1 i-i. 

l*fc^m-^i^;6^e)||»X — (DATA4-/DATA 

fcv-^^Vu^V KO I DATA^t-^^WI&i-^o CRU 
1 0 21-^, I DAT Aft-^idl^SILfci^ p M^f^Tt 
i?)(D^z:i>^ }>-efeo-C. ^ 1 C0^4*@J:ht5?5§ (PD) 10 
3^. mi(D^^ — i^7^>y (CP) 10 4i:, mf£U 

m^m^ (vco) io5<h. m2(D^mm^ (p 

D) 1 1 3 <lr. ^2(^^^-v>7}^>y^ (CP) 114<^ 
•^«fijc$tUTV>5o 1 0 611. ||1^U^*||2<7:>CP 1 0 
4. 1 1 4(7)*>!?<:otB;^;.i:, VCO 1 0 5(DA;^<b(cSg 
-g-^n/c^iiy — K-c&^o vcoi0 5{i, miRrj 
^2c^CPi04, 11 4icJ:!9^iiy- Ki o 6 fc^S 

(CK) m-^<t. R^^X2y^ 
(XCK) {t-^^;6>?3/^>5 2ta^n:y>:^T*fo;5o ^ 1 CJO 
PD 10 311. lX:>ATAm^(DtL^±t^^ziLyi:^\c^ 

fee KM#«7) fi:-^ ±:«>s 9 31 5/ ^ - tti 

L> ;0=^o^!^<S:^|r::.7-(c;^;CTmif7)CP 1 0 44r©J 
?»-r^o IIKJ0PD103, W»l(OCP 1 0 ARXIVC 



ii3«i. ir>Ai:Am^(o^hTt^^^y'J\^n't^ 
;^^oSl^>(a;*@aiy-{cj^;i:Tm2.cocp i i A-^wmir 

I|2<0PD1 13. ^2 0CP1 1 ARXJ^VCO 1 
0 511. 1^2 CO PL L^^';^^«^-r5o lll(?:)PD 1 0 
3{c:J:^P^tii$4^7tmem^-^, ||2(OPDll3lc: 
i: !P « tti $ tbfc{4*g ^ - <i: cO?;j;^;iMgj^ ^ ti ^5 J; 9 
t-> ^l&UfB2(^PLL/'^>^;«)51(j{^-rs, ^2 
(OPD 1 1 3coffi;/3llDCONTm-^<lr LTl^i/— >'^1 
0l(::^;tbti. EI6(c4b^i/>TU£P>^LfcJ: ^^D 
CONTit-^tC^£;i:Tl/v^— /<1 0 1 iJ'jl^ilttt 

[0 0 2 4] El 8 II. El7cpc0CRU 1 O 2(Z)PL LH) 

0 0 10 11 o^^-re I DATAm-^;^^ t^P^Pi 
Tb-CGRUl 0 2tC-K*&$tl'5o rOIDA-TA^t-^ 

II. NRZ?f^^<7)y^— t^ft^-efc^c II1C0PLL^>^^ 
II. I DATA^t-tCO^^±;0Si9:n:y v^l^^-T'SCK^f 

^. JIlfiOPD 1 0 3&Uftfl<30CP 1 0.411. 27^— 
iJ'PflPi (2Tb) 0 9t,ic#>ir(Dai;^^Si^-rixl^J: " 

V\ -ir. |g2(^PLLv.N'y<.|l, I DATAft-^CO^t? 

<t^B;n^-S:0.{c-t^o :ir.-Ct>. m2<DPD 1 1 3R 
V^m2(DCP I 1 4 11. 2x->5^raPS (2 Tb) (7)0% 

^i--Y^^M(02iS{zn^^-tii^^mi^^j:^. 

[0 0 2 5] E19I1. El7Ef^<OCRU 1 0 2(^DFI^S 

ie>. :^-f»i<DPLL-^>->^{cj:l9CKm^t05S:t>±;ds»? 

3iiyi;^(0'e:*a|SS755^T:b;h.fc^. »2CDPD113,1:. 
UZ^—y<l 0 1 ticX^ I DATAm-^C0DFliS;6^T 
^co^^{c^2coPLL^"?;;^{::J:*?XCK^t^^Oi^ 

(Cl^L/cDFp^»]{'^(^0"[|Tll. I DAT AfS-^f^H 
-</l-^t^0#r^;65 Ix-i^r^PiT bJ:^9@<^.^o•rv^^o 
Lfc;65oT. ^20PD 1 1 311. I DATAff-i-f^^i 
hTtt V)=iL^y i^(c*f-r S X C Km'^<0^'hTi}^ »9 ^ :y 

$ {c;J:;C/cDC ON Tft-^^ 1 0 1 lC-^;i^« 

rtlfC/^;^LTl-'S/— /<1 0 111. I DATAft-^c?:»H 

-r^c •^t^?^:^> I DATA^t-^-OHl^^/U-J^jBgB^SFPa^ei^ 
15'-i5'PflPSTb^^t<^.^5J:e»lC. IDATAm-§- 

XCK{t-i-<05jr*>±;&S|3 3iyi?;d5 I D AT Ay</i->^(D^ 
*{C>f4®-r'5J^*^/^«9. CRU 1 0 20iJcg:|ElK(C43 



- 5 - 



0 0 2 - 3 0 0 1 4 3 (P 2002-300143 A) 



[0 0 2 61 &s±(r:>t:isy). H 7 o«^(c "f- 

m2(0PD I 1 ZtOmM^X^X'^KOFD 1 0 3 
(Oat}^lyiy-y<l 0 1 (^-^;t'5-<#DCONTm-i-<!r 

[0 0 2 7] (m4(Dmmmm) lai oi^, ^m^<Dm 

rv^5o m 1 o^'ocRu 1 0 2-ej:±, m7(om^\^^ 
2>(D\±mt^^ (PD) 30 It. miRxy^%2(DmM 
iBisg (D) 3 0 2, zo 3 mzRxj^n^(^mMm^ 

(D) 3 12, 3 1 3 <!r;dM^*P$tLTV>5o rne^oii 

j^IilK3 0 2, 3 0 3. 3 1 2, 3 1 3 #><r ^^(D 

iijiift^^-r'5o #@Mfi:i7)^j]^{ii;d5 0«c:|S'5£ 

[00 2 8] » 1 cOjg® IeIK 30 2 I^H 2 P D 1 1 3 

2 (OMMm^ 3 0 3 I^H 2COPDll3<^:^n-/^ A;^ 

6o M3a:>PD30H^, 1 OaljglElK 3 0 2(Omti 

{Cn't^^2(Dm^^^3 0 3 0(±l;^|(7:)>fit@m^^:^;^ 

K 3 0 2 OJlj^aX^iB 2 <^3S®lHlK 3 0 3 

m(DPD3 0 wt.. m\(omM^ni3 o 2(Dm:^{cm 

tl^DDATAiS^'CO^L'hTyb^O^yi^^cMLX, «2 

Oilj8lplK3 0 3(?5ffi;^m#(^5i!:ibT;65t)^s/i^;dsaix 
>fa:^B^7~7!)MSM^ti^ J: 9 {-H i coaS^iiiK 3 020 

m 2 (Dmmi^^ 3 0 ziomtim-^co^-hTTb^^rj^^yi^ii^ 

^--^^-t-'5:i<i:4r:^ttlL^cm-^{c(^, M3c7)PD3 0 

11^. ^n.m^m^^y-t^^m^i^^^o\^%2(om: 

3^11185 3 0 3<?3g®fi^ii:?c$'^T::n*i*itS-^-5o 

:it7:><t 5^<^lli «^iiMlHlK3 0 2<DmM^lL\t%2(D'^ 
jglHlS§3 0 3(^3i^a:(Dl^S(^fcit>{<i, 

< i^sit#^^ 1 (omm^^ 3 0 2 t^^i-fw^mm^m 

Lfc;dSoT. 01 0O«^-ei^I DATAm-f-<^DF;65 

5 0%{zmL<fj:< rt;^i-^:b/^V\ 
[0 0 2 9] ||3<7)ii^lElK3 1 2 1^1 DATAit^t 
ODATAit-^tOmitC, m4<Dmmmm3 l 3I±XC 

Kffi-i- <i: o c K ft# <b CO A $ ttr V > 5o 

H 3 <7)iij^lEl3g 3 121^, if3cDPD30 KCct ^$)J|IP 

^ti-x. m 1 f^^juaEiHiK 3 0 2 <ommm<r>^^^tLk') i d 



ATAm^Srgj8£$«^/cm#«rODATAit#^ LTW 

;^i"5o ^4 031^0^3 1 311. :^3£0PD 3 o 1 
J: 'P^'JI^^tir. m2(7)S®[HlS§3 0 3t7)SI£fl:<7?^^ 

[OOSOliailll. lai Off OCR U 1 0 2<OWlfF 
1 <D P L L J; C Km^c03j!:ib.±;65 ^ :y 

<^{S:ffillSft^s^f ^tijtli. :S3OPD30ii:. :llio 
^®[ElK3 0 2 ^, ^2(^3ijllHlK3 0 3 <!:{CJ: 

mi i{C7r:Ltimmmmw}i^(omxn. idata 

oTV^^o L:^::;ii5or. I D AT Ait-^c^5i*pT;6^ ^ 
y i>\cM^^x C Kit-i-o^-t>T;65 !9 iy(DmivitLm 
^7-^5||3<OPD3 0 l{Cj;!9«W$^tL> S^jltuffi 
;(:gni^-(c;i;Cytg^»Td755^1CC)iiMliI2S3 0 2 
IDATAm^tDDATAm^-tCDmiZ-^^^tl 
-^rOJ^m, Hi I {CTjk-t X 0 DDATA^t-^cO 
^•^T^dS 19 ^ 5/ ^^ICl^-r 5 X C Km^<D±hTt^ ^=^y 
i>(Dmu^y—:^*^Ot:^j:^o r.titcnf;j;LT. ^3x7^3i 
MlElSg3l2ll. I DATAm-^<JrODATAfI#<!:(0 
P«^{C3i®fiTd/ 2 ^4-^-50 Ufc;65oT. OCKft^ 
(D:iL'h±7b^ ^=^yi^7Sf>ODA T A^^/U>^ <^ ^^^fC^Sf 
CRU 1 0 2CO»:©|Eli8SfC*5fi-^7'— 

[0 0 3 1]. i^±0<h*5*9. mi 0(Dm^l,ZXtli-^< ^ 

'-^i^-hiV£M(0 2iS\c^isb^:itt^X^. ib^^W^ 

^j:^. MMmM(Dtci^(DmiRv^'^2(ommm^3 o 

2. 3 O 3Sr^2(DPLL^^>^JCft;iTaiOPLL^^' 
:^ J-ffA-r § CI t> pTSg-efc 5o 
[00 3 2] El 1 RD^m 6 tfJCD l^i^— l 0 

ffi'^^xh^o m7RXfmi O^e^Uiy—y^l o liCO 

^^xi^m^xh^o 

[0 0 3 3] 

^mmcm^< f-'^m^t^hp ny^ ^s^-r s c t 

^LTtcDt?, n±^^y^<0^-{^>'!f^Jy^i:iC[^Wi- 

[0 034] t.t:i. :!^^m<D^u y^ V :^y<V^^y h 
'f—^i§-^(D^h±7^^^=^yi:^{cit-^i.fciSL 
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[m2\ mi^^(Df=^—'r^ y r ^ ^ V'^—y (D 

Fc) (DwrnmiSLm^rr^-rm^mx^-h^o 
[0 3] mi^<ox:^¥C(om.(ommm^m^7?^'tm^m 

[Iil4] mmMWi\^^\-i^f-^\t^(Dr>¥t^bo%^ 

■ [0 6] ^%m<o%2a:>m:mmm\:i^^i^^y^ytf^'^ 

[0 7] :*:^i3^(^^3cD^:^?l^ftg(C>(^-5i5'n5/>^ 
[08] 07*<?5:5^ns/i5' y ;ji7x<y h (CRU) 

[09] 0 7 4»COCRU<ODFl^«»!lf^*IftlK-r-5fca?) 
[01 1] 01 0^<OCRU<DW}i^^Wim't^t:i^^<O^ 

[01] 




[^?-§-<7)ift(jn] 

5 Vy^^< 

1 0 Wi^— 

15 ^^y^3^^<')=^^yY iO¥i.\3) 

2 0, 2 0 a X3.— T->r:7r^^=i>'hD— 7 (df 

c) 

3 0 ^5^0^ 

4 0 (ADC) 

4 5 mm% 

5 0 f^MlBlSg 
10 1 l^i/— 

102 iJ'ny:^ h (CRU) 

1 0 3 W^\mm (PD) 
104 — V^yif^T" (CP) 

1 0 5 mEE$lJ»S|g (VCO) 
106 ^iiy— K 
1 1 3 ffitlJtiK« (PD) 
114 — ^^TKVy^ (C P) 

3 O 1 mgitg?^ (PD) •• 
3 0 2, 3 0 3 aSlElK 
3 12. 313 iSSIsIK 
CK I^Sfei^^n^/iJ^ft^ 

DCONT x :7r ^ iJ'=3>' hn— /Ht-^ • 
DDATA ^iST'-iJ^ft-^ 
I DATA Xt)'f-^m^ 

OCK f±S:^i:^n:y^m-^ 

ODATA mti'r — ^m^ 

XCK Ste:^^n5/:^^{t-^ 

[02] 
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m3] 



m4] 



ISATA 

_,!_ 



DDATA 



45 



20 



50 
.J... 



51 



OR 



NAND 



VDCONT 



_52 



Tb 



Tb 



Tb 



Tb 



Tb 



IDATA 
DDATA 

OR 
NAND 





L 


«c ^ 


* * 

1 


» 


L 






1 




1 




L 


U 


, u 


u 


L 






' 1 


'-^ ' 


















IDATA 
DDATA 

OR 
NAND 



[1115] 








ic ^ >ic w ^ > 








n_i — ri— 






1 





l_ 







4 






"U 


u — Lm 


u 






[HIS] 



DATA+ 
DATA- ! 



101 




103 104 



PO 



CP 



102 CRU 

..i 



106- 



DCQNT 
i_ 



PD 

rv 

I 113 



CP 



113 114 



—IDATA 



vco 



105 



:XCK 




IDATA^ 
CK 

XCK " 



I Tb • 

K ^ 



Tb 



Id. 



Tb 



Tb 
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[12] I 01 



1 1] 



I 

DATA^I 
DATA-i 



101 




IDATA-^ 



PD 



102 



104 _ 
^106 



312 



CP -J 




105 



Tb 



IDATA 
CK 

XCK ' 



Td _ 
DMTA_P3 



ODATA 
OCK [ 



Tb 



lb 



1 



J — L_r 



J — I r 



Tb 



(72) mm^ W^sj iS::^ 

:^IS/l5P!Kfti:;^^P!*;i006#±t!i t^TI 



F^— 5J106 AA04 CCOl CC24 CC30 CC58 
DDQl DD32 DD43 GG18. KK25 
5K047 AA06 FF02 GG13 GG22 MM33 
MM35 MM45 MM46 MM63 
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